Background: Stigma against HIV profoundly affects the quality of life (QOL) of people living with HIV/AIDS (PLWHA). We aimed to assess the factors associated with QOL in PLWHA in Iran, specifically HIV-related stigma, sociodemographic and clinical characteristics. Methods: Two hundred PLWHA participated in this cross-sectional study. Data were collected using sociodemographic, stigma, and WHO-QOL-BREF questionnaires. Correlations, ANOVAs, and Student's t-distribution tests were performed as bivariate analyses. We employed stepwise multiple linear regression analysis to explore the main factors associated with QOL domains. Results: Six domains of QOL were negatively correlated with three domains of stigma (p<0.001 for all). Stepwise multiple linear regression revealed that, after adjusting for confounders, lack of healthcare insurance, having no basic knowledge of HIV/AIDs prior to diagnosis, low monthly income of participants and family, and stigma (blaming and distancing, discrimination, and fear) were associated with low mean score of different domains of QOL. Conclusion: Our findings indicated that increasing HIV/AIDS-related stigma decreases QOL in PLWHA in Iran. Attention toward decreasing stigma, improving healthcare plan, and cultivating economic condition should be given high priority to ensure improvement in total QOL and corresponding domains in PLWHA's life.
Introduction
Human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS) continues to affect millions of people globally. 1 Assessment of quality of life (QOL) is the key measurement in understanding the effect of HIV/AIDS on people living with HIV/AIDS (PLWHA)'s lives. 2 Widespread HIV-related stigma has led to serious public health repercussions including, but not limited to, avoiding HIV testing and disclosing test results to their partners, poor adherence to medication, enhanced risk for the emergence of drug resistance, limited access to healthcare services, and reduced QOL. [3] [4] [5] [6] Despite numerous efforts to reduce the negative effects of HIV-related stigma on QOL among PLWHA, patients are still facing stigma as a common phenomenon in a variety of contexts, including family, society, workplace, and healthcare settings. 3, 4, 7 PLWHA are stigmatized by virtue of their serostatus, risk factors associated with the mode of transmission (e.g., injection drug use or sex work), and other personal characteristics (e.g., ethnicity, education, religion, gender, job, and disability). [8] [9] [10] Understanding the factors associated with QOL and influence of stigma on QOL in PLWHA are fundamental components of a successful national and international HIV/ AIDS programs.
Drawing on the last report from the UNAIDS in 2016, Iran had 5000 (1400-13,000) new HIV infections and 4000 (2500-6200) AIDS-related deaths 11 There were 66,000 (37,000-120,000) PLWHA in 2016, of whom 14% (7%-26%) were accessing antiretroviral therapy. 11 While the most common mode of HIV transmission, globally, is through having sex without using a condom, the most common mode of transmission in Iran is through sharing needle and syringe among intravenous drug users (IVDUs) 12 HIV/AIDS-related stigma remains a main public health concern in Iran. [13] [14] [15] For example, epidemiological studies from 2010 to 2019 indicate that stigma and discrimination among Iranian PLWHA cause various problems for the patients by hindering them from accessing the healthcare services including antiretroviral therapy (ART). [15] [16] [17] [18] Literature shows a number of factors associated with a low mean score of QOL in PLWHA including older age, low income, unemployment, low education, hospitalization due to HIV, and a CD4+ cell count <200 mm 3 . [19] [20] [21] However, little is known about the link between other sociodemographic variables such as the history of incarceration, drug abuse, and stigma. A recent systematic review prioritizing research about the experience, perception, and behavior of HIV/AIDS patients in Iran, which is mostly associated with stigma and discrimination, found the lowest proportion of conducted studies in this area (only 0.83%). 22 The severe HIV-related stigma among Iranian PLWHA hinder access to this-in some way hidden populationand consequently can elucidate the lack of studies evaluating their QOL and associated factors. 23 Therefore, this study aims to explore the main sociodemographic and clinical characteristics and stigma as associated factors with QOL in PLWHA in Iran.
Methods

Study Design, Setting, And Recruitment
A cross-sectional study was conducted in two HIV/AIDS care clinics from May 15 to December 30, 2012, in Tehran and Tabriz, two major cities in Iran. These clinics were affiliated with Tehran University of Medical Sciences -Consulting Clinic of Imam Khomeini Hospital (CCIKH)and Tabriz University of Medical Sciences -Consulting Clinic of Tabriz (CCT)-, respectively. Participants were selected through convenience sampling due to limited access to the study population. 24 Therefore, we recruited those PLWHA attending both clinics and willing to participate in this study. The inclusion criteria were being over 18 years old, diagnosed as HIV positive through Western blotting test (confirmed by the center's nurse practitioner), and consent to participate in the study. We excluded those participants who had reported any psychiatric condition and/or with severe physical and mental disabilities as well as those who did not consent to participate in the study. Institutional Review Board at Iran University of Medical Sciences approved the present study and written informed consent was obtained from all participants prior to the study. This study was conducted in accordance with the Declaration of Helsinki. 25 
Instruments Sociodemographic And Clinical Characteristics
The sociodemographic characteristics were age, gender, education, and marital status. Clinical characteristics were included the date of diagnosis, antiretroviral therapy (ART), CD4 Cell Count/mm3 cell count, and comorbidities. The patient's latest blood test results were reviewed by the study staff. Those patients with CD4 cell counts of <200 cells/mm 3 were considered as AIDS stage. 26 
WHOQOL-HIV-BREF Scale
The WHO QOL questionnaire for HIV brief version (WHOQOL-HIV BREF) was employed. The WHOQOL-HIV BREF is a multidimensional, conceptualized, generic, 31-item instrument, which assesses QOL in the past 2 weeks. 27 Its items cover the respondent's perception of QOL among 6 broad domains (i.e., physical, psychological, level of independence, social relationship, environment, and Spirituality/ Religion/Personal Beliefs[hereafter, SRPB]) and a series of subdomains (facets). 28 Each domain scores theoretically range between 4 and 20 and overall QOL scores range between 31 and 155. Each item was rated on a 5-point Likert scale, where 1 represented very poor and negative impression and 5 represented a very good and positive impression. For negative perception items, the scores were inverted [recode Q3, Q4, Q5, Q8, Q9, Q10 and Q31 (1 = 5) (2 = 4) (3 = 3) (4 = 2) (5 = 1)] to higher score. Based on WHOQOL-HIV-BREF guideline, since the numbers of items were different for each domain, the domain scores were calculated by multiplying the average of the scores of all items in the domain by 4 to standardize all domain scores and make it comparable with each other. [29] [30] [31] The content validity and reliability of WHOQOL-HIV-BREF scale were acceptable among Iranian PLWHA. 32, 33 In addition, this tool was pilot tested with 30 PLWHA, who were excluded from the current study. Internal consistency analysis of the Iranian version of WHOQOL-HIV-BREF instrument showed a reasonable reliability range for domains (Cronbach's alpha: 0.51-0.83). The reliability coefficient for the physical domain was 0.51, psychological 0.71, level of independence 0.67, social relationship 0.77, environment 0.83, and the SRPB domain 0.64.
HIV/AIDS Stigma Instrument (HASI)
A16-item instrument was applied to assess the range of stigma in PLWHA. 34 Our team evaluated the reliability and content validity of this scale among the same population previously. 34 The internal consistency of the instrument regarding the total score was α=0.89. The three stigma subscales were distancing and blaming ( 
Data Analysis
Descriptive univariate analyses are presented as frequencies and percentages for categorical variables and means and standard deviation (SD) for continuous variables. Onesample Kolmogorov-Smirnov test was applied for examining the normality. 35 To assess the level of association between six QOL domains and three stigma domains, Pearson's correlation coefficient was used. Student's t-distribution test and Mann-Whitney U (if applicable) were performed to assess the association between the mean score of QOL and dichotomous variables. One-way ANOVA was used for the variables with multiple categories (e.g., marital status, residential setting, and CD4 cell count), with post hoc Bonferroni-corrected test between-group comparison in case of significant overall F-value. Stepwise multiple linear regression was performed to control the confounding effects of covariates. Data analysis was performed using SPSS (version 21.0; SPSS, Inc., Chicago, IL, USA), and p<0.05 was considered as statistically significant.
Results
Descriptive Analyses
In total, 200 PLWHA with the mean age of 35.4 years (SD=8.4; range=18-60) participated in this study. Among all participants, 76.4% were male, 60.5% had more than middle school education, 53.5% never married, and 50.2% were employed. Ninety-two (46.0%) of PLWHA reported a history of incarceration, 75 (81.5%) of whom had been incarcerated more than once. About half (46%) of the PLWHA had a history of substance use, 60.4% of whom started illicit drug use at or under 18 years old (Table 1) . Over half of participants were diagnosed as HIV positive after 2005 and 67% were on ART at the time of the study. Only 31.5% of the study population had less than or equal to 200 CD4 cell count/mm 3 . The highest comorbidity in PLWHA was related to hepatitis C virus (HCV) (43.5%).
Most of PLWHA were infected by HIV through IVDUS (41%) and nonprotected sexual contact (42%) ( Table 2 ).
Quality Of Life And Sociodemographic Characteristics
Participants reported a QOL score mean (±SD) of 13 
Quality Of Life And Clinical Characteristics
The participants who had basic knowledge of HIV/AIDS prior to their diagnosis reported significantly better mean scores in all domains of QOL except SRPB. Those who were in AIDS stage had significantly lower mean scores in all domains of QOL (all p<0.05) except social relationships and SRPB. Those participants with TB as comorbidity reported significantly lower mean scores in only the physical domain (p=0.033). Participants with HCV as comorbidity had significantly lower mean scores in all domains of QOL except SRPB (Table 1) . 
Multiple Stepwise Linear Regression Analysis
Discussion
This study assessed the QOL using the WHOQOL-BREF instrument in PLWHA in Iran and attempted to identify the associated factors, particularly stigma with corresponding domains. Similar to the previous studies, we found that the factors independently associated with a low mean score of total QOL were older age, 36 low education, 37 unemployment, 38 low income, 38 no insurance coverage, 39 lack of basic knowledge about HIV prior to diagnosis, 40 history of incarceration, 41 and history of illegal drug use. 42 We also found that being diagnosed as HIV positive on or before 2005 was negatively correlated with a mean score of total QOL. This finding may explain the recent advances in clinical tests and treatments for those suffering from HIV/AIDS. 43 It may also be the result of integrating methadone maintenance treatment (MMT) in 2005 into the HIV care and treatment services in Iranparticularly, triangular clinic as a harm reduction intervention in Iran's prisonswhich was beneficial in injection-driven HIV epidemics and might improve QOL in PLWHA. [44] [45] [46] The findings of this study revealed no significant relationship between gender and total QOL. This finding is similar to other studies in the USA 38 and Iran. 47 QOL has been previously associated with ART 48 and CD4 cell count. 49 However, in line with a similar study in Iran, 47 we did not find a significant relationship between being 
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under ART, the number of CD4 cell count, and QOL. This result could be possibly due to low ART adherence 6 malnutrition, 50 educational level, 51 illicit drug use. 52 and alarmingly high frequency of multiple HIV drug class resistance in Iran. 53 Additionally, some recent studies have suggested that ART may not affect QOL early in the course of therapy. 54, 55 Similar to other studies showing poor physical QOL is associated with stigma 56 and low income, 2 our analysis revealed that two domains of stigma (discrimination and DovePress fear) and participant's monthly income <8MR were significantly associated with a low mean score in the physical domain of QOL. In line with the study by Wig et al, 57 a significant difference in QOL scores in the psychological domain was observed with respect to the educational status and PLWHA's monthly income. Discrimination, unemployment, and age >30 yearswere correlated with a low level of independence domain of QOL. A similar study in Iran found a negative and statistically significant relationship between the level of independence and unemployment, but they did not find a significant relationship between the level of independence and age. 47 In our study, being older than 30 years, discrimination, unemployment, and participant income <8MR were negatively associated with the social relationship domain of QOL. The positive effect of being employed on QOL has been well established in literature. 58 For example, for employed individuals, pay for work provides not only financial benefits but may also be a source of structure, social support, role identity, and meaning, 38, 43, 59 reflecting the observed lower mean score of QOL among unemployed PLWHA in the current study in most of the QOL domains. We found that having no insurance, participant's and family's monthly income <8MR, and blaming and distancing were negatively associated with the environmental domain of QOL. In a similar study in Iran, none of the above-mentioned factors were significantly correlated with the environmental domain. 47 Nevertheless, evidence shows that environmental factors can have a different negative or positive effect on QOL in PLWHA. 60 As suggested by the previous study, spirituality is an important contributor to feelings of well-being and QOL in PLWHA. 43 We found a negative association between blaming and distancing and SRBP domain and a positive association between biological sex as male and SRBP. Our analysis did not show a significant difference between SRBP and sociodemographic and clinical characteristics. However, the only variable that showed a significant difference was the participants' monthly income. In line with a previous study, 61 we found that total QOL was associated with unemployed status, blaming and distancing, participant income <8MR, and having no insurance. A substantial body of evidence worldwide supports the association between blaming and distancing, discrimination and total QOL. [62] [63] [64] Consistent with the previous studies, 65, 66 each domain of the stigma scale was significantly correlated with each domain of QOL in PLWHA, and the mean score of QOL domains was negatively correlated with the mean score of stigma domains. This suggests that the HIV-related stigma has a major influence on all QOL domains in PLWHA. However, in a similar study, 56 a high score of stigma was significantly associated with only low mean scores of two domains of QOLenvironment and social relationships. This can explain that the relationship between stigma and QOL may vary in different populations and cultures; future studies are needed to explore the possible geographical/cultural differences with a larger sample size.
Our results demonstrated a significant association between having the history of incarceration, history of substance use, mode of HIV transmission, and all domains of QOL except SRBP. Since the first HIV epidemic in Iran occurred among prisoners, it is not surprising that most of the patients had a history of incarceration. 67 Moreover, a significant part of the HIV/AIDS epidemic in Iran is related to substance use and addiction, particularly IVDUs. 68 which may explain that the majority of PLWHA in Iran have had substance use and incarceration experiences. However, several issues such as poverty, depression, and high stigmatization are linked to IVDUs that have an influence on QOL apart from HIV/AIDS that need to be considered in interpreting our findings 69 and addressed in future studies.
Our findings showed that sexual transmission is a growing mode of HIV transmission among the Iranian population, assigning 42% of all modes of transmissions. This is not surprising because according to the latest reports from the Iranian Ministry of Health, the trend is shifting from transmission through drug addicts sharing syringes to the transmission through high-risk sexual activities. Injecting drug use (40%) and sexual transmission (40%) are the main HIV transmission routes in Iran. 1 Although our study has elucidated, to some extent, the contributing factors associated with QOL among PLWHA in Iran, some limitations need to be noted. In the present cross-sectional study, the convenience sample is not representative of all PLWHA in the studied area; therefore, it is hard to generalize the results to the HIV population in Iran. Furthermore, the cross-sectional nature of our study does not allow us to deduce causality or determine the direction of the observed associations, and for the same token, confounding could also mask the association. Iranian currency is losing its value since 2013 due to the economic sanctions; therefore, this issue must take into account the results related to the patient's and family's monthly income. Additionally, the data for the present study should be construed in light of the time of the study (i.e., 2012). However, according to United Nations Office on Drug and Crime. 70 Iran prioritized battling against HIV-related stigma and discrimination from 2015 to 2019, showing that this social phenomenon is enduring as a public health issue for the Iranian healthcare system. Finally, other aspects could contribute to the relationship between QOL and stigma in PLWHA that need to be addressed in future studies, for example, satisfaction with healthcare facilities, adherence to ART and viral load, being on MMT, and specific illicit drug use habits. Despite these limitations, our study has considerable strength such as using HIV/AIDS Stigma Instrument (HASI) with a validated and sufficient obtained power in the same HIV population 34 and validated WHO-QOL-BREF instrument for the Iranian population. 71, 72 
Conclusion
The present study documents that a number of factors such as insurance and employment status, monthly income, age, being male, and education level are significantly associated with different domains of QOL. Furthermore, our study demonstrated a significant negative relation between several domains of stigma (blaming and distancing discrimination, and fear) and QOL domains. Such findings are examples that should be addressed in comprehensive psychological intervention either by governmental or nongovernmental organizations to increase QOL in PLWHA in Iran. Although more prospective research is needed to elucidate the effect of some of these variables, we believe the findings of our study provide an important tool to make progress in improving the QOL of PLWHA in Iran.
